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INTRODUCTION
A lot of work has been done on the utilization of
various cereal crops or their bran as sole source of
energy, in the diet of fish. It is almost becoming a
tradition that maize or sorghum is used exclusively
in fish diet, but the recent economic hardship in
Africa has made these grains which were hitherto
relatively cheap now costly and demand for the
grains as food in homes is Orl the increase.
This development therefore, has prompted
aquaculture nutritionist the world over to begin a
deeper search into the environment to source for a
ABSTRACT
The study was designed to investigate the value of the peels of yam (Dioscorea rotundata) as energy source in the
diet of Oreochromis niloticus fry and to investigate the level of inclusion of this peels that will give optimum growth
performance.
Four diets, three levels of yam peels and a control, was prepared and tested on O. niloticus fry (mean weight of
0.27g) for ten weeks. Fifteen (15) 0. niloticus fry were grouped in each of the glass aquaria, measuring fi0x30x30cm
and with a maximum capacity of 52 litres of water. The fry were fed twice daily at 10% biomass. The fry were
weighed weekly to determine weight increment or othenvise and the quality of feed was adjusted accordingly.
Da (70% yam peels and 30% yellow maize) in the carbohydrate mixture, gave the best performance. The fry fed
this diet, gained a mean weight of 1.20g for the period of the experiment. The poorest performance in terms of
growth was from fry fed the control diet (100% yellow maize in the carbohydrate mixture). Fry fed this diet gained
mean weight of 0.80g for the duration of the experiment.
Analysis of the various growth indices like SOR, PER, FCR and NPU shows that Dtl was the overall best diet with
an SOR value of 1.92 and FCR of 54.10. The difference in weight gain by fry fed the three levels of yam peels diet
and the control diet (100% yellow maize) was not statistically significant (P > 0.05)?
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cost free alternative to these increasingly costly
grains as energy sources in the diet of fish. This
study, on the utilization of yam peels in the diet of
Oreochromis niloticus fry is one of such efforts.
One of the striking differences in nutrition between
fish and farm animals is that the amount of energy
required for protein synthesis is much less for fish
than for warm blooded food animals. Fish have a
low dietary energy requirement because they do not
have to maintain a constant body temperature; they
exert relatively less energy to maintain position and
to move in water than do mammals asid birds on
land; and they lose less energy in protein
catabolism and excretion of nitrogenous wastes
than land animals because they excrete most of
their nitrogenous wastes as ammonia through the
gills (Lovell, 1988).
A dietary excess or deficiency of useful energy can
reduce growth rate. I3ecause energy needs for
maintenance and voluntary activity must be
satisfied before energy is available for growth,
dietary protein will be used for energy when the
diet is deficient in energy in relation to protein.
Because fishes evolve in an aquatic environment
where carbohydrates are scarce, their digestive and
metabolic systems seems to be better adapted to
utilization of protein and lipids for energy than
carbohydrates. some fishes, however such as warm
water herbivores or omnivores, can digest and
metabolize carbohydrates relatively well (Lovell,
1988).
White yam, Dioscorea rotundata is the most
popular variety of yam grown in Nigeria. The
many sub-varieties are classified according to
whether they are hard or soft to take. The starch of
the white yam is good in quality, mealy in texture
although a number of the varieties are more
suitable for mashing.
The peels of white yam, Dioscorea rotundata
which form about 10% of the total root, are a
valuable food for ruminants and may even meet a
good part of the production ration for these
animals. As far as it is known white yam and its
peels are free from cyanogenetic glycosides
(Oyenuga, 1968).
MATERIALS AND METHODS
Source of feedstuff:
All the feedstuff used for this study were obtained
from Makurdi, Nigeria.
Processing of feedstuff:
The popular white yam, Dioscorea rotundata tubers
bought from Makurdi, Benue State, Nigeria from
which the peels were removed using kitchen knife.
The peels were about 2mm thick. The peels
collectively weighing about ten kilogramme were
washed in clean water to remove the sand and
clirts, then boiled in water for about twelve minutes
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to improve its digestibility. The boiled water was
decanted, the peels were then dried in the sun for
two days. The dried peels were milled using
hammer mill, packaged in cellophane bag and
stored for use.
Yellow maize weighing about ten kilogram
obtained from Makurdi was cleaned by removing
stores, and other dirts, was then sun-dried to reduce
the moisture content the grains were milled,
packaged in cellophane bag and stored for use.
Soybean weighing, about ten kilogramme was
procured at Makurdi, Nigeria was cleaned by
removing stnall pebbles, stalk and other impurities.
The soybean was then toasted in an oven at
100 C for 30 minutes to remove the protease
inhibitors present in it (Eyo 1990). The toasted
soybean was then dehulled, winnowed milled,
packaged in cellophane bag then stored for use.
Rice bran, though a mixture of husk and bran was
collected from one of the rice millers in Makurdi.
The bran was then sieved using a fine meshed
sieve, to remove the husk. The collected powder
which was largely the bran was then packaged into
cellophane bags and stored for use. Vitamin and
mineral premixes were purchased from one of the
livestock feeds store in Malcurdi wholesomely.
Feed formulation and compounding:
Pearson square method was used to formulate a
40% crude protein diet for the Oreochromis
niloticus fry using groundnut cake and soybean
meal as the protein supplement in the mixture. The
proportionate contribution of each of the feedstuff
was determined and four diets, three levels of yam
peels diet and a control was prepared. Each of the
feedstuff powder was weighed accordingly and dry
mixed thoroughly to ensure proper mixing of the
ingredients. This was then followed by wet mixing
using about 3501111 water (60C) perkilogranune of
feedstuff mixture to form a dough. The dough was
then forced through a small Kellwood Electric
Pelleting Machine. The pellets were collected in a
tray, spread out and sun-dried for about 24 hours.
The pellets were then broken into bits, packaged
and stored for use. To dispense to the fry the
pellets size were micronised to the size the fry can
consume using a laboratory mortar and pestle. It
was then dispensed to the fry as required by
weight.
Experimental set up
About five hundred Oreochromis niloticus fry
obtained from a homogenous source were collected
and left to acclimatize under laboratory condition
for one week. Those still surviving after one week
were sorted out and divided into glass aquaria
measuring 60x30x30cm; with a maximum capacity
of 52 litres of water. Fifteen fry with a mean
weight of 0.27g were put in each of the aquaria
tank. Complete randomized design (CAD) was used
to allot the diets randomly. The fish were not fed
forty eight (48) hours before commencement of
feeding this is to allow them empty their gastro
intestinal tract in anticipation of the experimental
diets. The fish were fed 10% of their body weight
and feed were given early in the morning about
0900hrs. Each of the culture tanks was aerated
throughout the period of the experiment to avoid
stress due to low dissolved oxygen (D.0). Uneaten
feed and faecal droppings were continually
removed by siphoning using capillary tubes of
about 0.08rnm lateral diameter, complete water
change was carried out seventy two (72) hourly.
Water quality parameters (Temperature, pH and
dissolved oxygen) were monitored and were found
to be at desirable levels. The fry were collectively
weighed weekly and the feed adjusted accordingly.
Various growth indices were calculated to properly
evaluate the performance of the fry on the
experimental diets. Specific growth rate (SOR),
feed conversion ratio (FCR), protein efficiency
ratio (PER) and Net Protein utilization (NPU) were
calculated using the following equations.
SGR =Log, W - log, WI x 100
Ty- T1
(after Brown 1957),
where e = natural logarithm
w2=--- Final weight of fish
w1 = Initial weight of fish
T = time in days.
PER = Wt gain (after Mazid et al 1979)
protein fed
where protein fed
protein in diet X total diet consumed
100
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NPU =Fish protein _gained x 100
Protein consumed 1
Where protein gained = final total body protein
minus initial total body protein (after Dabrowski
and Kozak, 1979).
RESULTS AND DISCUSSION
Table 1 shows the composition of the experimental
diet while the cumulative record of weight gain by
Oreochromis fry fed the yam peels diet is shown in
Table 3. The best growth rate was recorded among
fry fed Dtl which contained 70% yam peels and
30% yellow maize in the carbohydrate mixture.
(Figure 1) while Dt3 containing 97% yam peels
and 3% yellow maize in the carbohydrate mixture
came next. The control diet, containing 100%
yellow maize gave the poorest growth response.
The calorimetric energy determination values for
these diets could be used to explain this result since
the four diets received equal share of the protein
supplement. DO has a higher energy value as
shown in Table 2 which suggest that protein
sparing effect for this diet is higher than the rest as
more of the protein here is available solely for
growth. This could be correlated with the analysed
carcass composition values shown in Table 5. Dt1
gave a better overall carcass composition as the
flesh of fry fed this diet is higher in protein, ash
and marginally higher in fat.
CONCLUSION
In this study, Oreochromis niloticus fry fed Dtl ,
70% yam peels and 30% yellow maize in the
carbohydrate mixture gave the best growth
performance and best SGR, FCR and PER values.
The three diets containing yam peels performed
better than the control diet (100% yellow maize).
This is an indication that yam peels diet is more
acceptable to Oreochromis fry than the yellow
maize diet.
Table 1: The composition of the Experiment yam peels diets fed to Oreochromis niloticus fry
Feedstuff
Diets
Dtl Dt2 Dt3 Dt4
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Diets
Ingredients DU Dt2 Dt3 Dt4
Moisture 5.0 7.0 6.5 6.0
Protein 46.10 47.12 45.96 44.86
Ether extract 6.44 8.13 6.89 7.95
Ash 10.15 7.57 6.95 7.44
Crude fibre 10.88 11.26 11.98 10.08
"WE 25.23 24.40 24.97 26.91
Phosphorous 0.006 0.096 0.117 0.12
Potassium 0.013 0.005 0.010 0.010
Energy (kcal/kg) 3426 3314 3286 3292
Yam peels 25 30 35
Cassava peels
Rive bran 5 5 5 5
Yellow maize 11 6 36
Groundnut cake 37.33 37.33 37.33 37.33
Soybean 18.66 18.66 18.66 18.66
Vitamin 1.5 1.5 1.5 1.5
Mineral 1.5 1.5 1.5 1.5
% of Yam peels in the carbohydrate
mixture 70.0 83.3 97.0 0.0
% of yellow maize in the
carbohydrate mixture 30.0 16.70 30 100
assay (% weight)Table 2: Proximate composition of the experimental Diets from biochemica
